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Fig. 1 Schematic diagram of cross-section of aluminum ingot mold and macro cracks photo
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Table 1 Chemical composition of aluminum ingot mold Wg /%
TiH C Si Mn P Cr Ni Mo Zn Al
BORAE 0.2~0.3 0.2~0.35 0.7~0.9 <0.035 <0.035 0.4~0.6 0.4~0.7  0.15~0.25
SENE 0.21 0.33 0.72 0.02 0.03 0.61 0.57 0.16 0.08 0.08
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Fig. 2 Surface morphology of aluminum ingot mold
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Fig. 6 Metallographic corrosion diagram of aluminum ingot mold
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Fig. 3 Hardness curve of cross-section of aluminum ingot mold
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Fig. 4 EDS of crack inclusion
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Failure Analysis and Countermeasure of Aluminum Ingot Mold

CHEN Xin, WANG Li-ge, WANG En-ze
( Southwest University of Science and Technology, Mianyang 621000, Sichuan, China )

Abstract:

The aluminum ingot mold used in certain enterprise was scrapped due to surface cracks, erosion corrosion
pits and local large cracks. The causes of damage were analyzed via metallographic examination, scanning
electron microscopy and energy spectrum analysis. The results show that there is oxidative decarburization on
the surface of the mold, resulting in a decrease in yield strength and hardness. The resulting thermal fatigue
damage and metal liquid erosion corrosion are the main causes of mold failure. According to its failure
characteristics, the corresponding countermeasures are given.
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